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COMPOSITION FOR US E TN A WATER RESERVOIR 

The Wfrat invention relates to a composition for use in a water " MftlEln 
the kitchen or sanitary sector. 

Such compositions are known in numerous different forms ■ for • different 
applications, e.g. for deliming coffee nadhines or for cleaning and deliming 
toilets as an additive to cisterns. 

The aim of the invention was to pernit the simultaneous charging of sub- 
stances possibly not completely compatible when used simultaneously and 
which evolve their functions at different, defined times. 

DE-OS 20 65" 153 and DE-OS 20 07 413 disclose detergent pellets for use as 
washing agents, in which it is inter alia provided to combine two components 
with different functionalities. The structure is formed from a covering or 
enveloping shell, which is e.g. forced from two shell halves, which comprise 
a cleaning agent, and a cavity surrounded by the shells and which contains 
additives such as softeners, brighteners, etc. 

British patent 1 390 503 discloses a liquid cleaning agent or detergent 
which contains capsules, which are insoluble in the composition, but release 
their content when the composition is diluted with water. This objective is 
achieved in that the capsules are coated with a substance, which has a 
poor solubility in water solutions with a high ionic strength, but which is 
soluble if the ionic strength is reduced by dilution. It is pointed out 
that this procedure can be used in order to incorporate materials into the 
liquid cleaning agent, which in the latter "are un.teble-or would produce an 
instability if added directly. It is also" proposed to use this procedure 
for delaying the release of a specific substance. 

r us patent 4.082,678 describes a fabric conditioner, which comprises a closed 
container containing a releasable agent and which is used for making water- 
insoluble or non-dispersible an inner container located in the first con- 
tainer and which is normally water-soluble or water-dispersible. the inner 
container containing a fabric conditioner. 

Japanese patent applications KGKAI 60-141705. 61-28440. 61-28441. 61-28596. 
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61-2-85.97-rnd 61-28598 describe processes for the production of pH-setnrtrtive 
microcapsules for use in detergents. The pH-sens.itive coating is a copoly- 
mer of the following monomers: 



A) at least on 



e basic monomer of formula I: 



R R\ 



CH 2 =C-COO(CH 2 )xN^ ( 1 ) 

R 2 

in which R is hydrogen or a methyl group and R 1 and R 2 in each case an alkyl 
group withl to 3 carbon atoms and x is an integer from 1 to A, 

B) at least one monomer which is insoluble or difficultly soluble in water 

and 

C) at least one water-soluble monomer. 

It is pointed out that the described polymers are insoluble at a pH- value, of 
9.5 or higher and are soluble at a pH-value of 8.5 or lower. Different 
ingredients of cleaning agent compositions are described, which can be 
successfully and usefully coated with the described polymers. The aim of 
the invention described therein is to protect substances, which only evolve 
their function during the rinsing process up to the start of the latter and 
. then to release them as immediately as possible. A disadvantage of the 
solution described in these Japanese patent applications is that the 
enveloped particles are in direct contact with non-alkaline washing water 
at the start of the washing cycle, which can give rise^to a partial dissolv- 
ing of the protective covering. 

Japanese patent KOKAI 50-77406 discloses a washing aid, which is surrounded 
by a water-soluble covering or envelope, obtained by mixing polyvinyl acetal 
dialkyl aminoacetate and at least one organic acid, which is solid at room 
temperature. This protective envelope is intended to protect the washing 
aid during the main washing cycle and to release it during rinsing cycles. 
The described compound reacts to the pH-value change between the main 
washing cycle' and the rinsing cycle. Here again the disadvantage exists of 
a possible partial dissolving pf the protective envelope at the start of the 
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washing cycle- 

European patent applications EP 284 191 A2 and EP 284 334 A2 disclose a 
water-soluble polymer film for releasing washing additives during the rinsing 
cycle of washing 'machines, remaining intact during the normal washing cycle 
over a range of typical temperatures and rapidly dissolving during the 
rinsing cycle. These applications point out that the use of pH-sensitive 
coatings was admittedly known, but that these films are normally also 
temperature- sensitive, so that they do not remain reliably stable during the 
different temperatures of the washing cycle. The solution proposed is a pH- 
dependent material (which undesirably also has a positive, temperature- 
dependent dissolving behaviour) which is combined with a material having a 
negative, temperature-dependent dissolving behaviour. This combination is 
supposed to guarantee that the coatings do not dissolve at the high 
temperatures at the start of the washing cycle (in particular the very high 
temperatures occurring in American machines) . 

European patent application EP 481 547 A1 discloses multilayer dishwashing 
machine tablets having a core, a separating layer surrounding the core and an 
outer layer for the sequential release of the ingredients of the different 
layers. This tablet is fundamentally intended to solve two problems, namely 
1) incompatible materials can be formulated together in a single tablet and 
released at different times in order to avoid mutual influencing and 2) 
compositions, which are intended to evolve their functions at different 
times, can be formulated in a single tablet. 

An essential disadvantage of this prior art is that for initiating the 
dissolving of the enveloping layer the temperature and in particular the 
contact time with the washing solution is used as the triggering factor, 
which consequently clearly limits the practical usability of the products 
described. 

PCT application WO 95/29982 discloses a dishwashing machine rinsing agent 
with a delayed release of a clear rinsing agent in the form of a nonionic 
surfactant, which together with an inorganic builder salt forms a core 
particle, which is provided with a wax-like covering in order to ensure the 
delayed release. This covering is a substance which does not melt at the 
operating temperatures encountered during the cleaning cycle, but which at 
alkaline pH-values is so gradually chemically disintegrated that there is 
still an effective clear rinsing agent quantity present at the end of the 
main cleaning cycle and is transferred into the rinse clear cycle. 



disadvantageous that the covering is rendered soluble by chemical 
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saponification at alkaline pH-values, so that the time at which the clear 
rinsing substance is released from the core is a function both of the 
temperature and the length of the main cleaning cycle . The patent 
application contains no teaching as to how a product is to be formulated with 
which the clear rinsing agent can be released in all washing programs of any 
machine type only during the rinse clear cycle. Finally the product is a 
mixture of granular cleaning agents and granular clear rinsing particles. 

In view of the prior art described, the problem of the present invention is 
to provide a composition making it possible to release at different, defined 
times simultaneously charged products with different functionalities. The 
aim is to achieve this without significant restriction to the choice of the 
materials to be combined together. 

According to the invention this problem is solved by a composition 
characterized by a basic composition evolving its function essentially 
following addition to a first water filling of the water tank, and at least 
one particle with at least one core comprising at least one substance, which 
evolves its function substantially after an at least partiai emptying of the 
first water filling from the water tank and the inflow of fresh water 
thereto, and a covering substantially completely surrounding the core or 
cores and comprising at least one compound, whose solubility increases with 
decreasing concentration of a specific ion in the surrounding medium, and 
agents are provided so that up to the inflow of fresh water a significant 
dissolving of the covering or a significant detachment of the covering from 
the core or cores is prevented. 

In an advantageous embodiment the concentration of the specific compound in 
the local environment of the particle or particles up to the inflow of fresh 
water to the water tank is sufficiently high in order to prevent up to this 
time a significant dissolving of the covering or a significant detachment of 
the covering from the core or cores. 

Preferably the particle or particles are covered with a substance which, 
substantially independently of the concentration of the specific compound in 
the surrounding medium, in the time from the addition of the composition to 
the water filling of the water tank up to the at least partial emptying 
thereof from the water tank undergo dissolving or separation. 

Preferably the basic composition is in the form of a tablet - 



An embodiment of the invention proposes that the at least one particle is 
placed in or on the tablet in such a way that the concentration of the 



• 
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specific compound in the Local environment of the particle or particles up t 
the substantially complete dissolving of the tablet is sufficiently high to 
prevent a significant dissolving of the covering or a significant detachment 
of the covering from the core or cores. 



in at 



In particularly preferred manner the or all the particles are received 
least one tablet cavity completely surrounded by the basic composition. 

The at least one cavity contains one or more particles which, alone or 
together, have substantially the same volume as the cavity. 

Preferably the at least one cavity has a larger volume than the or all the - 
particles received in the particular cavity. 

In an alternative of the invention the particle or particles are loosely 
placed in the interior of the cavity. 

In another alternative the particle or particles are fixed in the interior of 
the cavity, preferably by an adhesive. 

In another embodiment the cavity is substantially centrally placed in the 
interior of the tablet. 

The invention also proposes that the tablet has a single, substantially 
spherical cavity. 

According to the invention the cavity receives a single, substantially 
spherical particle, whose external diameter is smaller than the internal 
diameter of the cavity. 

In another embodiment the or all the particles are received in at least one 
tablet cavity only partly surrounded by the basic composition. 

Preferably the cavity is a depression in one of the surfaces of the tablet in 
which the particle or particles are at least partly received. 

In a preferred embodiment the particle or particles are so received in the 
cavity or depression that they do not project over the surface or surfaces of 
the tablet. 

The invention proposes in a special embodiment that the cavity or depression 
only contains a single particle, whose volume and shape in the vicinity of 
the cavity or depression coincides to a significant extent with the volume 
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and shape of the cavity or depression and substantially completely fills the 



same . 



Preferably the cavity or depression parallel to one of the surfaces to which 
it opens or in which it is placed has a substantially circular cross- 
sectional shape . 

The invention also proposes that the cavity or depression only opens to the 
surface or surfaces to the extent that the particle or particles received 
therein cannot pass through the opening or openings of the cavity or 
depression . 

According to the invention it is preferable for the particle or particles to 
be loosely arranged in the cavity or depression. 

According to another alternative the particle or particles are fixed in a 
cavity or in the depression. 

According to an embodiment of the invention the particle or particles are 
fixed in a cavity or in the depression with an adhesive. 

In a preferred embodiment of the invention the covering comprises at least 
one compound which, at the concentration of the specific compound prior to 
the inflow of fresh water, is not or is only slightly soluble and at the 
concentration of the specific compound following the inflow of an adequate 
fresh water quantity has an adequate solubility such that it is so 
significantly dissolved or detached from the core or cores that an at least 
partial escape of the core material into the surrounding medium is made 
possible . 



ionic 



Preferably the solubility of the compound increases with decreasing OH- 
concentration and therefore decreasing pH- value in the surrounding medium. 

Preferably the compound comprises a polymer. 

It is preferable for the compound to comprise a pH-sensitive polymer, which 
comprises at least one repeat unit, which has at least one basic function not 
forming part of the polymer backbone chain. 

In a preferred embodiment the polymer comprises at least one repeat unit 
based on a compound chosen from the group consisting of vinyl alcohol 
derivatives, acrylates or alkyl acrylates having said basic function. 
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According to the invention the polymer is a carbohydrate functionalized with 

said basic function. 

The aforementioned basic function is preferably an amine, in particularly 
preferred manner a secondary or tertiary amine. 

in a preferred alternative the repeat unit, is based on a compound having the 
following for.aula III: 




(III) 



in which G is a linking group selected from -COO-, -OCO-, -NHCO-, -NHCONH- , 
-NHCO0-, -OCONH- or -OCOO- , Ri independently of one another being hydrogen or 
an alkyl group with 1 to 3 carbon atoms, R2 independently of one another 
hydrogen or an alkyl group with 1 to 5 carbon atoms and x is an integer from 
1 to 6. 

Preferably the repeat unit is based on a compound with the following formula 
IV: 



R 2 



CH 2 



COO -(CH 2 ]— >{ 



(IV) 



R 2 
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in Whfa** independently of one another is hydrogen or an alkyl group-with 
1 to 3 carbon atoms. R 2 independently of one another hydrogen or an alkyl , 
group with 1 to 5 .carbon atoms and x is an integer from 1 to 6. 

According to another embodiment of the invention the basic function is an 
io ine or a basic, aromatic N-containing group, preferably a pyridine group 

or an imidazole group. 

According to a further embodiment the pH-sensitive polymer is a polymer 
derived from chitosan. 

The invention finally proposes that the compound comprises K-carrageenan. 

According to the invention the solubility of the compound increases with 
decreasing H + ionic concentration and therefore increasing pH-value in the 
surrounding medium. 

The compound preferably comprises a polymer. 

According to an embodiment of the invention the compound comprises a pH- 
value-sensitive polymer, which comprises at least one repeat unit, which is 
based on a compound comprising an acid function. 

According to an alternative the polymer comprises at least one repeat unit, 
which is based on a compound selected- from the group comprising vinyl 
alcohol derivatives, acrylates or alkyl acrylates comprising said acid 
function. 

The polymer is preferably a carbohydrate f unctionalized with said acid 
r function. 

in particularly preferred manner the acid function is a carboxyl group. 

According to an alternative the repeat unit is based on a compound with the 
following formula V: 



CH 2= = C (BWGV+CBX—COOH ] w < v > 

» 

in which G is a link group selected from -C00-, -0C0-. -COHH-, -NHCO-. 
-NHCONH- , -NHCOO-, -OC0NH- or -0C00-, B independently of one another a 
hyd rocarbon group selected fro, straight or branched, saturated or unsatur- 
ated, optionally substituted alkylene, arylene or aralkylene, Ak is hydrogen 
or an alkyl group, preferably with 1 to 4 carbon atoms, x. y and « indepen- 
dently of one another are either 0 or 1 and w is an integer from 1 .to 3. 

The repeat unit is preferably based on a compound with the following formula 



VI: 



Ak 

CHj = c (O — CO)y^(B) z -COOH-3w (VI) 

in which B independently of one another is a hydrocarbon group selected from 
straight or branched, saturated or unsaturated, optionally substituted 
alkylene. arylene or aralkylene. Ak is hydrogen or an alkyl group, prefer- 
ably with 1 to A carbon atoms, y and z independently of one another are 
either 0 or 1 and w is an integer from 1 to 3. 

Preferably the pH-sensitive polymer is derived/ from a polysaccharide by 
partial esterif ication of some of its free hydroxyl groups with a poly- 
carboxylic acid and/or by partial etherif ication of some of its free 
hydroxyl groups with a product obtained by -esterifying one mole of a poly- 
carboxylic acid with 1 mole of a polyol. 

According to the invention the core or cores comprise at least one material 
'.selected from the group consisting of fragrances, disinfectants and P H- 
indicators. 

According to an embodiment of the invention the core or at least part of 
the cores is in the form of an encapsulated liquid. 

* 

in "particularly pref erred.manner the core or at least a part of the cores is 
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in a solid form. 

The composition according to the invention is characterized in that it solves 
the set problem with excellent results. The basic composition in the form of 
a tablet is dissolved following addition to the water filling of the water 
tank and can evolve its corresponding, intended action (cleaning, delxmxng, 
etc ) The particle located in or on the. tablet contains as the core 
material that substance or substances evolving their main function only after 
an at least partial emptying of the water tank and the inflow of fresh water. 
The most varied substances can be used. e.g. fragrances, disinfectants, pH- 
indicators, etc. 

Said substance or substances are protected by a covering, which at the ionic 
concentration, e.g. the pH-value and optionally the temperature of the fts 
water filling- of the water tank are stable and do not or do not signxf xcantly 
dissolve or become detached. Only when there is a significant drop xn the 
ionic concentration or the pH-value through an at least partial e.nptyxng of 
the water tank and the inflow of fresh water, i . e . by dilution, is the 
solubility of the covering material reduced to such an extent that it rapxdly 
dissolves or becomes detached and the actual active core material is released 
into the surrounding medium. 

As an alternative to the tablet form of the basic composition used in 
preferred manner, it is possible to use other administration forn^ which are 
covered by the protective scope of the invention. Thus, the particles wxth 
the covering varying its solubility in response to a change m the 
concentration of the specific compound can be joined by a granulation or 
similar process to the basic composition, e.g. enveloped. In order to ensure 
for this embodiment an optionally desired, reduced contact between covering 
and basic composition, the particles can be surrounded by a further 
protective jacket, which e.g. comprises a compound soluble in water 
independently of the concentration of the specific compound. With thxs 
embodiment, during the time between the addition of the composition to the 
water tank and the at least partial emptying thereof and the inflow of fresh 
water initially the basic composition and protective jacket of the partxcles 
are dissolved and once again the particles protected with the covering 
according to the invention are left behind. 

Provided that charging does not take place by special charging or dosing 
aids which can hold back the particles according to the invention, the 
particles according to the invention should be sufficiently large to ensure 
that during the emptying of the water tank they are not discharged to a 

significant extent . 
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The invention is described in greater detail relative to the following 
;amples and the drawings, wherein show: 

A first embodiment of the composition according to the 
invention in cross-section. 

A second embodiment cf the composition according to the 
invention in cross-section. 

A third embodiment of the composition according to the 
invention in cross-section. 



Fig. 1 



Fig. 2 



Fig. 3 



Figs. 4a & b A fourth embodiment of the composition according to the 
invention in cross-section and in plan view. 

Fig. 5 A fifth embodiment of the composition according to the 

invention in cross-section. 

Figs 1 to 5 show possible embodiments of the composition according to the 
invention. In all cases the preferred tablet form is chosen for 
illustration- 

Fig. 1 shows a tablet 1 comprising two half -tablets 2 and 3 , which can have 
the same or a different composition. 

Roughly centrally in both half -tablets it is possible to see a roughly 
hemispherical recess 4 or 5 which, when the tablet 1 is joined together, 
gives a roughly spherical cavity. 

in the represented embodiment, in said cavity is placed a single particle 6 
comprising the core 8 and the pH or ionic concentration-sensitive covering 9, 
whose external diameter is slightly smaller than the internal diaxneter of the 
cavity in the tablet. In another embodiment of the invention particles 6 can 
fill substantially the complete tablet cavity and engage on the walls 
thereof If the internal dimeter of the cavity is slightly larger than the 
external diameter of the particle 6. the latter can either be loosely 
received in the cavity or fixed by an adhesive applied in the gap. 

in the embodiment where contact between the particle and the basic 
composition surrounding it is reduced or completely prevented, the additional 
advantage is that during production processes, e.g. the moulding of the 
individual constituents in successive stages, a deformation and a possibly 
resulting damage to the core or cores and/or the covering is reliably avoided 



- 12 - 



and which could have led to a reduction in the protective action of the 
covering of the core or cores. By preventing any pressure being exerted on 
the particle during any phase of the production process, it is also possible 
to reliably prevent that with specific core compositions there is any 
"bleeding" thereof into the material of the covering and basic composition. 
Finally, for certain compositions of the covering 9 and/or basic composition 
2 3 it can be advantageous to avoid an intimate, full-surface contact, 
because otherwise undesired" reactions could arise in the boundary layers. 

In a preferred embodiment of the invention the surface of the particle is at 
the most in partial direct contact with the surface of the basic tablet 
composition surrounding it. This can take place in the ways specifically 
described in the application and in any other way achieving the sought 
objective. Examples are the loose placing of a smaller particle in a larger 
cavity, the fixing of a smaller particle in the larger cavity in such a way 
that there is little or only a partial contact between the particle and the 
basic composition, the application of a protective coating to the core 
covering according to the invention, etc. 

The term "local environment", as used in conjunction with the inventive 
particles, is intended to indicate the direct environment around said 
particles. The concentration of the specific compound of said local 
environment of the particle is the determinative factor for its stability, 
in the preferred embodiments in tablet form this concentration in the local 
environment of the particle is determined at least up to the substantially 
complete dissolving of the tablet by the molecule passing into solution 
therefrom. Preferably the origin of the "specific compound", at least in an 
initial phase following the addition of the water filling to the water tank, 
is a compound from the tablet-forming basic composition or is produced by the 
same in the surrounding medium. In the most typical case this involves OH- 
ions (for basic cleaning agents) or OH* ions (for acid deliming agents) , 
whose concentration can in both cases be expressed as the pH-value. 

For fixing the particle in the cavity it is obviously not only possible to 
use a conventional adhesive, but also other compositions and agents 
fulfilling the same function, e.g. a mechanical fixing such as e.g. adequate 
frictional engagement between tablet and particle at at least certain points 
or a plug connection between tablet and particle. Fixing agents between the 
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partiele-and tablet can also be constituted by compounds which option**y 
me lt or dissolve at the temperature of the first water filling- 

Obviously the most varied/further geometrical shapes, such as e.g. ellipsoid, 
cylinder, etc. are possible for the design of the cavity in the tablet or 
t he particle received therein. The design and size of the tablet cavity and 
that of the particle received therein need not correspond with one another. 
Thus e.g. a spherical cavity can receive a cylindrical particle. All 
possible further combination possibilities are conceivable within the scope . 
' of the present invention. It is also possible to fill the cavity with 
several smaller particles instead of a single particle. 

Flg 2 shows a second embodiment of the inventive composition based on a two- 
la yer tablet 1. In this case the upper half-tablet 3 comprises two parts, 
which make available both an adequate cavity 5 for receiving the particle 
6 and an opening to the tablet side 11. Thus, in this case the particle 
is not completely surrounded by the basic composition of the tablet 1 . so 
that it is visible from the outsid. in the interior of tablet 1. Here again 
the particle can either be loosely received in the cavity 5 (provided that 
it is ensured by a corresponding choice of the size of the particle 6 on the 
one hand and the size of the opening of the cavity 5 towards tablet side 11 
on the other that the particle or particles in the cavity cannot pass 
through the opening) or can be fixed in the interior of the cavity 5 by a 
corresponding agent, such as e.g. an adhesive. 

Fig 3 gives a third possible embodiment. The basis.for. this is a tablet 1'. 

which has a uniform structure, i.e. formed by a single layer 2' with a 
uniform composition and colour. By means of a suitable device a depression 
4 • is formed in said layer 2'. Into said depression V is introduced the 

'.particle 6' and in this case is fixed in the depression, because the 
depression is open to the side 11' of the tablet 1' to such an extent that 
without any fixing it would be possible for the particle to drop out of the 
depression and fixing takes place by an adhesive 10' or a fixing inter- 
mediate layer or mechanically (e.g. by frictional engagement). This prin- 
ciple can obviously also be transferred to multilayer tablets. 
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Here -a^n- the most varied geometrical configurations are possible.. .T^s, 
the depression can e.g. have a substantially circular cross-section parallel, 
to the side 11' . However, a random number of other cross-sections is also 
conceivable, e.g. any random polygon. The particle 6' received in the 
depression A' , as in the embodiment according to fig. 3, can assumeany 
random shape (independent of the shape of the depression A'), such as e.g. 
an ellipsoid, cylinder, parallelepiped, etc. 

Consideration can also be given to the fixing of the particle 6' in a cavity 
open at both sides, such as e.g. in a cylindrical hole A' passing through 
the tablet body 1' in which is fixed a corresponding, cylindrical particle 
6' (figs. 4a and b) . 

Fig. 5 gives another possible embodiment. This is essentially constructed 
in the same way as the embodiment according to fig. 3, i.e. a tablet 1', 
which has a uniform construction, i.e. only a single layer 2' and has a 
uniform composition and colour. In the present case the particle 6" has in 
: place of a single core (as in fig. 3). numerous cores 8", which are all 
^bedded in a covering 9". In this embodiment it is e.g. also possible to 
incorporate cores with a different composition and different shape 
(encapsulated material or solid cores) in one particle 6". 

Example 1 

Production of the core 

a . Core for * particle fo r the controll ed- release of a fragrance 

Oxidizing cleaning agents used in the sanitary sector as additives to toilet 
'.cisterns, greatly restrict the choice of fragrances usable in these comp- 
ositions. The release of the fragrance only at a time when the cleaning 
agent has substantially been removed through the running out of the water 
filling of the cistern permits a much greater flexibility in the use and 
development of fragrances. 

Thus, with the composition according to the invention it is possible for the 
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„r.t-«*.-t. combine fragrances with the cleaning ...nt. which wou^t 
otherwise he compatible. The tablet co.prl.lng the oxidising cleaning agent., 
d Lolves on addition to the cistern, which releases the particie according 
to the invention located on or in the tablet and whose covering prevents 
the fragrance from being released and therefore attacked by the cleaning 
the rragrai tilling mixed with the 

•gent. When the cistern is emptied, i.e. the water tilling 
oxidising cleaning agent flows th.retrom into the toilet bowl in order to 
Tul.il its function there, new water flows in and through the dilution i*. 
the lower pH-vaiue "triggers" the dissolving and detachment o£ the particle 
according to the invention and therefore releases the fragrance-containing 
core, which can now evolve its action in Che cistern and during the first 
outflow into the toilet bowl. 

Por example.' such a fragrance-containing core can be produced in 
ten mixture of 50* melted PEG gOOO, 25. fragrance and 25. diethyl phthalate 
is cooled, in order to give e.g. a spherical particle with a weight of e.g. 
0.75 g. 

, P .nr. for a for the controlled release of a disinfectant 

The option bactericidal action of a disinfectant such as benzalkonium 
chloride is obtained under neutral or alkaline conditions. Thus, if 
bensalkonium chloride is used in acid cleaning agents (for deliming) its 

efficiency is below the optimum. 

in the case of the composition according to. the invention an acid cleaner 
tablet for dosing into a toilet cistern can -be combined with a particle 
according to the invention, whose core contains benzalkonium chloride as the 
disinfectant. On adding to the cistern the tablet dissolves and the inven- 
tive particle is released, its covering preventing the release of the dis- 
infectant in the acid medium in question. As soon as the cistern is emptied 
in order to allow the acid cleaning lienor to drain into the toilet bowl so 
that it can evolve its action, through the inflowing fresh water the diss- 
olving or detachment of the covering of the particle left behind in the 
cistern is "triggered", so that the content can be released from its core 
and can evolve its optimum action under the given neutral conditions. 
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A corresponding core for such a particle can e.g. be produced in that a 
molten mixture of 98% melted benzelkonium chloride and 2% blue dye is cooled 
in order to form a particle weighing e.g. 0.64 g. 

„ P r-ort UC t<™ » na rtir . le for -- he release of a ndjcator 

If coffee machines are treated wi-.h an acid composition (for deliming 
purposes) , it is not possible to readily establish whether the acid used has 
completely been rinsed out following the treatment. Through the use of an 
acid tablet with a core containing a P H-ir.dicator . which is only released in 
the case of adequate dilution, tte implementation of such a function would 
become possible. 

Such a core particle could e.g. c=mprise ' g of a mixture consisting of 99.7% 
sodium chloride and 0.3% of a corresponding indicator (e.g. methyl orange or 
bromocresol green) . 

pvample 2 

Screening proces s f o r cove ring ma-.erials 

As stated hereinbefore, it is of great importance for the present invention 
that the material for the covering of the particle core or cores comprises 
the substance or substances evolving their function essentially only after an 
at least partial emptying of the water tarJt and the inflow of fresh water, 
only has a solubility which is dependent C n the concentration of a specific, 
selected ion. In this way the cohering is substantially insoluble in that 
water filling of the water tank, -hose concentration is determined by the 
dissolving of the tablet, and is nade soluble and is detached from the 
particle if the concentration drops following an at least partial emptying of 
the water tank and the inflow of fresh water. 

It has been observed that the dilution, due to the at least partial draining 
of the water filling of the water tank wi-.h dissolved tablet and the inflow 
of fresh water, reduces the concentration 10 to 100 times, i.e. for example 
raises or lowers the pH-value by * to 2 units. 

On the basis of this observation processes have been developed for the 
screening of the suitability of different polymers for their use as covering 
or enveloping materials, which comprises -.he determination of the solubility 
of such polymers at two different concentrations, which differ by at least 10 
and preferably 100 times. 
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The concentration values to be used during polymer screening are dependent on 
the formulation of the basic composition of the tablet into which the 
enveloped or covered particle is to be incorporated. 

The value for the highest concentration used for the screening process should 
correspond to the concentration of the selected ion. which is encountered in 
the first filling of the water tank, after the basic composition of the 
tablet has completely dissolved. When this concentration has been determined 
the lower values for the concentration should be fixed at 10 to 100 times 
below this higher value. 

On the basis of- this information it falls within the routine capacity and 
knowledge of an expert in this field to determine the concentration values of 
the test solutions to be used in the testing processes described hereinafter. 

p ^ ogs for -h- nrpnrat inn of the test snMHop and for performing 
^nd eva3 ""<-i"o the tests 

The materials to be tested are dissolved in solvents in which they are 
readily soluble. The solutions are spread over glass plates, then dried at 
room temperature until they have a constant weight. 

At a controlled temperature the glass plates are placed in a beaker with the 
test solution. The solution is then stirred with a magnetic stirrer at a 
controlled stirring rate. After about 10 minutes the glass plates are 
removed from the beaker and dried at room temperature to a constant weight . 
The results are expressed as a weight loss (%) , 

Obviously the screening processes must be adapted to the basic composition, 
because this exercises the essential influence on the concentration or pH- 
profile in the water tank. The aim in all cases is to check the degree of 

solubility of the corresponding materials at different states, namely high or 

low concentration or pH-values. 

On the basis of this information it falls within the routine capacity of an 
expert in this field to provide the specific test parameters for the 
screening. For example hereinafter two screening processes are described 
with which some of the possible materials for the covering of the particle 
according to the invention were tested. 

Rr r ppnino process 1 

Screening process 1A was performed with buffer solutions as the medium for 



- 18 - 



simulating an alkaline medium. To this end two buffer solutions were 
prepared in the following way: 



Stock solution: 



7.507 glycine buffer (Merck 104169) 
5.850 g NaCl 

topped up with water to 1000 ml 



pH 8-buffer solution: 



500 ml stock solution 
500 ml distilled H20 
1.23 g 1 N NaOH 



pH 1 0-buf f er solution: 



500 ml stock solution 
500 ml distilled H2O 
32.6 g 1 N NaOH . 



Screening process 1B was performed with buffer solutions as the medium for 
simulating an acid medium. For this purpose use was made of two buffer 
solutions commercially available from Merck, namely a citrate/HCl buffer 
solution with a pH-value of 3 and a citrate/NaOH buffer solution with a pH- 
value of 6 . 
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Screeninft-process 2 ' • * - - 

Screening processes 2A and 2B were performed with the following basic 
composition formulations, in order to simulate corresponding conditions in a 
water tank, e.g. a toilet cistern. 

The corresponding compositions were dissolved in water with 17% dH with the 
two different concentrations 2 g/1 and 0.02 g/1. 

Screening process 2A 

Alkaline formulation; 

Ingredient wt .% 

Sodium perborate i-onohydrate 9.00 

Sodium tripolyphosphate A8.00 

Sodium carbonate 28.00 

Polyethylene glycol 4-0° 
Polymer 
TAED 
Enzymes 

Surfactant 3 - 50 

Additives 1 - 50 



1.50 
3.00 
1.50 



Total 100 - 00 - - — 

Screening process 2B 
Acid formulation: 

Ingredient wt.% 



Amidosulphuric acid 
Maleic acid 
Sodium bicarbonate 



56 
24 
20 



20 - 



Screening-process 3 

Screening process 3 is used for screening for compounds, whose solubility 
changes as a function or the concentration of potassium ions. The compounds 
found with such a screening process can be used if in the water tank, as 
described above, there is a correspondingly high potassium ion concentration 
and which is to be correspondingly reduced by the inflow of fresh water. 

Screening process 3 was performed with the following formulation in order to 

simulate corresponding conditions. 

Formulation : 

Ingredient HLl* 

Potassium triphosphate 13.6 
Potassium bicarbonate 

Potassium sulphate 23 - 1 

Potassium chloride 12 ■ * 

Potassium carbonate 9.7 

Boric acid 2 '° 

Sodium perborate monohydrate 2 -0 

L.O 



TAED 
Paraffin 
Protease 



1.0 
0. 2 



Example 3 

Choice of materials for cover ing the particles 

Using the screening process described in example 2 different materials were 
tested for their suitability as a covering for the particles according to 
the present invention. One of these materials, hereinafter called "Polymer 
1" is a polymer as described in Japanese patent application K0KAI 61-28440, 
i.e. a polymer of general formula II with l/(Um + n) = 0.35; m/(l+m + n) « 0.45 
1+m+n = 1500-1800. - 



• 
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r 

— CH 2 - 



CH 3 

-C 



COOCH3 



r 



CH 2 - 



v.. 



1 

CO 

r 



(CH2>2-N 



.CH 3 



r 

CH 2 - 



CH, 



I 

^ ,CH 3 
(CH2>3 N 

CH 3 



lyn er was produced in conventional manner by bulk polymerization. The 



The po 

screening test results were as follows 



Screening process 1A: 



Films of polymer 1 were produced from a 



10% solution in isopropanol. 




Screening process 2A gave similar good results. 

The invention is obviously not restricted to this exemplified polymer and 
naturally there is a considerable variation possibility with respect to the 
; ^ mentioned in Japanese patent applications KOKAI .0-1*1703. .1-»M0. 
U-28441. 61-28596, 61-28597 and 61-28598 or can be extended to compounds of 
formula IV: 



CH 2 



R. 



C COO (CH 2 ) X N 



/ 
\ 



R 2 



(IV) 



R 2 



in which R. independently of one another is hydrogen or an alkyl group with 
1 to 3 carbon*atoms. R 2 independently of one another hydrogen or an alkyl 
group with 1 to 5 carbon atoms.-and x is an integer from 1 to 6. 



• 
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Moreov^-.-Olthin.the larger class of compounds according to formula I 



Ri • Ri 

I I 

CH = C G 



/Ri\ 

I 

\ch; x — n 



R 2 



(III) 



R 2 



i„ which G Is a link group selected fro. -COO- , -0C0-. -CONH- . -NHCO- 
-NHCONH- t -NHCOO-. -OCONH- or -0C00-, ^ independently of one another is 

1 to. 6/ in exemplified manner it is possible to use polymers with a repeat 
unit based on a compound of formula VII: 



H 



CH 2 = C O C — CH 2 



C 2 H 5 



(VII) 



N 



\ 



C 2 H 5 



e.g. a pH-sensitive polymer ("Polymer 2") with the repeat unit VIII commer- 
cially obtainable under the trademark AEA (R) from SANKYO: 



r 



,CH 2 ^ / CH ^ ^CH 2 ^ 
2 "CH CH CH 




I I 
CH 



CH 3 



O 
I 

CO 



CH 2 

I 

C2H5 " ^C2Hs^, 



(VIII) 



The above-described screening process 2A was also performed with "Polymer 2". 
15 g of "Polymer 2" and 5 g of Nowiol (R) 3-98 (Clariant) were dissolved in 



, v. wiM uri i?-8-l Films were formed-and 
200-mrof-a mixture of water/ ethanol/ IN HC1 12.8.1. ... 
/uu mi ■ . * rp«;iilts were comparable 

tested in the manner described hereinbefore. The results 

with those of "Pblymerl". 

_> v .^f.ricfini or which can be simply 
Further polymers having the desired characteristics or wni 

„ ; so » » « ta ... - - — •« - inven - 

cio. .re pollers ol isomers or derivarlves .( Pyridine. 

- « — ^rp:rr ;t ::: ^ 

IX and X- ' . which G is a subsequent at a random point of the py 



(IX) 





A polymer according to the above formula X, namely polyC-vxny Py xdine- 
st "rene) copolymer (Scientific Polymer Products Inc.), namely Polymer 3 
was tested in accordance with the above-described screening process 2A. 

10 g of "Polymer 3" were dissolved in 230 ml of water/LN HC1 6.25:1 The 
formation of films and the perfoonance of the tests were as described 
hereinbefore. The results were comparable with those for "Polymer 1 and 
"Polymer 2". 

Further p^w. are (e.g. randon.) pollers derived J.PP Citosan. based on 
the following monomer units XI and XII: 

CH 2 OR, 

CH 2 ORi | 

(xi) fC or y ^ (xn) 





N=CHR 2 NH " R3 

In the case where there is a pH-value change from acid to neutral, the 
fallowing exemplified specific polymers proved suitable in screening pro- 
cesses IB and 2B: - 
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1. PWTyVtnyl acetatophthalate 



O 

ho 



■CHj-CH- 
OH 



CO 

C5j 



2. Hydroxy lpropyl cellulose phthalace 

CH 2 -OHi 




i» which R 2 R 3 ar. selectee ihdeper.dehtly oi oh, another frc Che 
group comprising methyl, ethyl, cerboxyethyl. hydr,*yechyl, acetyl. 




and 



COCK 




COOS 



3. Acrylic acid/ethyl acrylate copolymer 




-It is possible to use in the covering of the core serial substances or 
substance mixtures which, with respect to their solubility behaviour, react 
to a change in the ionic concentration, i.e. ionic concentration-sensitive 
polymers. It is e.g. possible to use the partly hydrolyzed polyvinyl 
acetates (commercially available under the trade na.e Mowiol - Clariant) 
described in EP 284 191 A2 and EP 28* 334 A2, which have a corresponding 
ionic concentration dependence an the presence of borates due to the 
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_pl«« «* «- .«» polyois. .1*1.1 *••« — 

carried cut with Mowiol® 56-88. 

XI: ^ ^ 

r oh ^ 



OS0 3 *M + 

CH 2 OH 




OH 



(XI) 



This poller, called "poller 4". -as tested in accordance with the above- 

described screening process 3. 

4 g of K-carrageenan were dissolved in 96 g of water. 10 g of Mowiol. 18-88 
«e« dissolved in 90 g of water and hoth solutions were mixed. The resulting 
solution was used for forcing fil« and performing tests, in the manner 
described hereinbefore. The following results were obtained: 



Cleaning ^r nt concentration 

4 q/1 


WRiQht lo" 30°c f%1 

0.5 - 3.0 


0.02 g/l 


24.5 - 25.0 



The above list of compounds suitable for the covering according to the 
invention is obviously non-exhaust,ve . Further polymers changing thexr 
solubility by modifying the pK-v.lu. or ionic concentration in the desxred 
range are conceivable or can be developed and are consequently covered by 
the protective scope of th. preset, invention. Inter alia for the covering 
according to the invention it is also possible to use compounds which, wxth 
respect to their solubility behaviour react to a change in the concentration 
of noaionic compounds in t he surrounding medium. In addition, substances 
suitable for the covering according to the invention are not limited to 
polymeric compounds, although such compounds are described here as preferred 
embodiments . 



^ ■ 
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With-Jthe-aid of the aforementioned screening processes or those adapta^-to 
the measurement of an ionic concentration sensitivity, various other comm- , 
erically available materials or materials obtainable by simple modifications, 
can be investigated for" their suitability in the present invention. The 
choice of such polymers is a problem easily solvable by the average expert 
in view of the clear aims and the indicated screening processes. 



Example A 

Production of a particle according to the i nvention 

The differe-nt cores described in example 1 were used as a basis for the pro- 
duction of particles according to the invention. The cores were provided 
individually or in a plurality (fig. 5) with a covering in an apparatus for 
applying a film coating of the type known from the pharmaceutical industry 
(e.g. Lodige, Huttlin, GS, Manesty and Driam) . 

In cases where the core or cores have an ingredient with a certain incompat- 
ibility with the material of the covering, said core or cores can be pro- 
vided with a protective coating prior to the application of said covering. 
It is possible to use various prior art materials for this purpose, such as 
e.g. cellulose, cellulose derivatives, polyvinyl alcohol, polyvinyl alcohol 
derivatives and mixtures thereof. When using the cores of example 1, for 
la use was made of a protective coating and preferably use was^made of a 
10 wt.X aqueous solution of a polyvinyl alcohol, e.g. Mowiol 5-88 
(Clariant). The applied, coating quantity can be varied..and correspondingly 
adapted by the expert as a function of the- core composition. The. cores 
produced in examples lb and lc were directly provided with the covering 
according to the invention without any additional protective coating. 

The covering can be applied to the core or cores or protective coating in 
any random quantity and thickness, provided that it is ensured that when 
fresh water flows in the covering sufficiently rapidly dissolves or becomes 
detached, so that the substance contained in the core or cores can evolve 
its action. In a preferred embodiment to the cores were applied 1 to 10, 
preferably 4 to 8 wt.% of the . concentration-sensitive covering 
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,.t.rl*Wolid.>. based on the total particle weight. 




^ j <nupntivelY covered particle 

A t «. lw „ " v e me / ln th . can 

i„ accordance with examples 1c and A in a e * ^ ^ 

be produced by moulding Che pulverulent Ingredients 1 

the prior art and using operating parameters Known fro- the prior art 

s e shape or such a tablet is a parallelepiped tablet «"-<<™ 
^ Ltanc'ally identical!, thicK layers, a hemispherical races, . being 
; or „ed in the large f ace o £ each of these ^"^^TL^ - 
together the two half-tablets a substantially spherical cavity 

the interior (cf. fig. D- 

Th e tablet composition can be gathered from the following table 2 both half- 
tablets being produced with the same composition by c.mpress^n under a 
pressure of approximately 900 kg/cm . 



Table 2 



Ingredient 


wt.% 


Ami dosulDhuric acid 


56 


Maleic acid 


24 


Sodium bicarbonate 


20 



Ih e total weight of the two half-tablets together is e.g. 20 g The cavity 

esulting from the fining together of the half-tablets shou av 
internal diameter larger than the external diameter of the particle 

ing to the invention. 

The" particle produced according, to examples 1c and . was introduced into the 



hemispherical recess of one o 
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f the two half-tablets. This was f ol*o«f by 
the application «\ f^ng substance. .... an adhesive (eg. 
: iyco P l, polyvinyLether. polyvinyl ~ "^T . 

PEG 4000) to the corresponding face of the naif tablet a 
half-tablet is pressed onto the first. . 

k Producing ! ■ ^ use in * toilet cistern 

::::rr & ::,::rt;: riu: ^ ~— 

with -examples 5a. 

The composition of the tablet can he gathered from the following table 3 
bot h half-tablets being produced with the same composition by compression 
under a pressure of approximately 800 kg/cn . 



Table 3 



Ingredient 


vz . % 


Sodium tripolyphosphate 


20.0 


Sodium carbonate 


10.0 


Sodium bicarbonate 


20.0 


Trisodium NTA 


8.0 


Sodium metasilicate 


20.0 


Sodium sulphate 


8.0 


Sodium dichloroisocyanurate 


3.0 


Polymer 


1.5 


Nonionic surfactant _j „ 


4.5 



The total weight of the two half-tablets together is e.g. 23 g. 
, Producing r ^ " se in * tollet CiSCCrn 

* 

A two-!a y er tablet suitable for receiving a„ loven-.ively covered particle 
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p odu'ed^ — «U. tbe pulverulent ingredients substantially m aeeord nee. 
lb eLple The cablet CP.— can be gathered free the t ollo»ln g 

table 4. 



Table A 



Ingredient 


wt. % 


Potassium triphosphate 


13.6 


Potassium bicarbonate 


34.0 


Potassium "sulphate 


23.1 


Potassium chloride 


12.4 


Potassium carbonate 


9.7 


Boric acid 


2.0 


" Sodium perborate monohydrate 
TAED 


2.0 

1T0 


Paraffin 


1.0 


Protease 


0. 2 



a Producing * ^blet for use 1ti « toilet cistern 

A two-layer tablet suitable for receiving an inventively covered particle 
according to espies lb and A in a cavity for.ed in the tablet, can be pro- 
duced by *oulding the pulverulent ingredient substantially in accordance 
with example 5a. 

The tablet composition can be gathered froo tbe following table 5. tbe two 
b a lf-t,blets being produced with .h. sa.e composition b, compression under 
'pressure of approximately 900 kg/cm . 
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Table—5 



Ingredient 



wt.% 



Amidosulphuric acid 



56 




The total weight of the 



two half-tablets together is e.g. 20 g. 



The features of the invention disclosed in the description, claims and 

The teacures, nf the different embodiments 

drawings can be essential to the implementation of the 

of the invention, either singly or in random combination. 



